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ABSTRACT: Apparatus suitable for receiving a sample for 
optimetric analysis along with a mctiiod of fabricating the ap-. 
puratus is disclosed. The apparatus includes a sample cell 
comprising an opaque hollow tubing. A plurality of aperture* 
are defined in the wail of the tubing and a fens barrel which ex- 
tends beyond the opposite su: faces of the wail is supported 
within at least one of the apertures. A glass lens is mounted in 
the lens barrel. A housing it provided with a first channel for 
receiving the sample cell and a further series of channels ex- 
tending from the exterior of P>e housirg to the sample cell 
apertures. A filter clement is housed In each of these latter 
channels. These channels also slidmgly receive an excitation 
light source or a photodetcctor cell to permit selective focus- 
ing thereof. A sample ceil containing al least three aperture* 
in die wails thereof can be mounted for rotadon relative to a 
light source or photodciectinn means for simultaneous or al- 
ternate optimetric determination of the components of a sin- 
gle sample. The sample cell is fabricated bv supporting a lens 
barrel within the aperture. A molten portion of glass Is 
deposited in the lens barrel and cooled while in a horizontal 
position to form a lent having an acceptable angle of 130° to 
170° at an aperture of/7 or be'-ow. 
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PI-ORAL OUTP UTOPTIM ETRIC SAMPLE CELL AND 
ANALYSIS SYSTEM 

ORIGIN OF INVENTION 

The invention described herein was made in the per- 
formance of work under a NASA contract and issubjeetto the 
provisions of Section 305 of the National Aeronautics and 
Space Act of 1 958, Public Law 85-568 (72 Stat. 435; 42 CSC 
2457). 

BACKGROUND OFTHE INVENTION 

1. Field of the Invention 

Tile present invention relates to optimetric systems and 
more particularly to an optimetric sample holder and a 
method of fabrication thereof. 

2. Description of the Prior Art 

Many methods and devices are known for analyzing materi- 
al samples employing opiimetriC colorimetric or flucrimetric 
techniques. The.,e devices, however, are generally complex in 
nature, involve intricate fabrication of bulky apparatus and 
are not capable o( withstanding severe environments such as 
may be encountered in outer space. The present and future ef- 
forts to erpiore the chemical constituents of the atmosphere 25 
and soil of outer plar.etaiy bodies require instrumentation that 
ts compact, end is capable of performing reliably and accu- 
rately in diverse environments. 

OBJECTS AND SUMMARY OF THE INVENTION 30 

In v : cw of the foregoing, it is an object of this invention to 
provide an efficient and compact system for nruny.ds employ- 
ing optimetric devices 

A further object is to prrvide a micro-optical measurement 
system particularly well stated for lunar, planetary and space 
explorations and studies ofbiologsi al or soil samples 
A still further object of rhe invention .s to provide a method 
cf fabricating a sample holder for use tn colorunt trie and 
fluorimetne deteiininalions. 

Yet another object of the invention is the provision of a 
method of fabricating ler.s formula shaped windows in the 
wails cf sample holder tubing. 

A still further object of the invention is (he provision of 
comp it t, unitary optimetric system capable of iluon metric, jc 
colorimetric and absorption determinations. 

These and other objects of the invention will become ap- 
parent as the dereription proceeds. 

In accordance with" the invention, the sample holder com- 
prises a hollow tubing containing a substantially opaque wall, jq 
A plurality of apertures are defined in the wall of the tubing 
and an annular ring which extends beyond the surfaces of the 
wall is .supported within a! least one of the apertures A lens 
element is mounted within the ring. 

Housing means are provided for positioning the apertures of 55 
the sample holder in variab’e spaced relation to input light ex- 
citation means and to output light detection means. The input 
light source includes means for monoeiirornatiring the input 
radiation to a selected wavelength which is selectively ab- 
sorbed by a component cf 'he contents of the sample holder. 6(1 
The light output ueicction means directs the light that is trans- 
mitted through or emitted by the component and develops a 
signal characteristic of the presence of and/or proportional to 
the conceniiation of the component. 

A sample holder with multiple output apertures mounted 65 
with each output aperture in light viewing access to tight out- 
put detection means permits simultaneous colorimetric and 
fluorimelric measurement. The sample holder with multiple 
apertures can be mounted for selective positioning for al- 
ternate colorimetric or fluorimetric determinations. 70 

The sample receptacle which can be in the form of a flow 
through sample holder is fabricated by providing a plurality of 
apertures in the walls of a length of substantially opaque tub- 
ing. A ring member extending beyond the surfaces of the wall 

is supported in at least ooe aperture • 75 
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A lefts formula shaped window is formed by depositing a 
measured molten portion of optical glass within the ring and 
cooling the glass to form a lens-shaped element. These Iensc* 
may be clear for direct light focusing or colored for filter ap- 
plications. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The invention will now become better understood by 
1 reference to the following detailed description when con- 
sidered in connection with the accompanying drawings in 
which: 

FIG. I is 5 sectional view of a first embodiment of a dual 
aperture sample cell according to the invention with integral 
lenses and separate filters; 

FIG. 2 is a sectional view of an alternate embodiment with 
integral filters and light pipes attached to the lenses; 

FIG. 3 is a further embodiment illustrating a filter element 
integrally disposed between two lenses, one of the lenses being 
mounted in the sample tube holder wall; 

FIG. 4 is a cross-sectional view cf a three-aperture sample 
tube holder for simultaneous colorimetric and fluorimetric 
analysis; 

FIG. 5 Is a perspective view of a bousing for the sample 
holder, 

FIG. 6 is a block diagram of an optimetric system for quan- 
titatively determining the constituents of a sample according 
to the invention; 

FIG. 7 iv a sectional view of an optimetric system including 
means for selectively positioning the light source and/or 
phoiodeiecior.and 

FIG. 8 is a view taken along line 8-8 of the embodiment of 
FIG. 7. 

Refcirinj now to FIG. 1, a flow through sample cell 10 it 
formed fron a small diameter thin-waited metal tubs 12. As il- 
lustrated, the tubing is of circular cross section, but may also 
be elliptical, rectangular or other shape. Sample or stan- 
dardization fluid is dehvf n c' to the cell through plastic tubing 

13 and is exhausted through tubing 15. Suitable tubing such as 
those formed of vinyl resirs are 'Jieciica.ly inert to t.ht'corr.- 
ponents 01 the sample material The tubing 13 and 15 sur- 
rounds »be ends of the sample cell. A fust light-gathering lens 

14 for focusing input light is mcantco in the metal tube 12 
within a first arerture encased in an annulat lens holder. The 
holder extends on each side of the wall of lube 1 2 to form an 
exterior projecting (liege i 6 and an interior facing Range 18. 

A radiation cutput lens element 20 is mounted on a light view- 
irg axis to ontptu radiation on a further wall portion of the 
nici.d tube within a second aperture supporting an annular 
ring holder having said exterior and interior flanges 16 and 18. 

The metal lube 12 i; preferably formed of a high melting 
point, RO n oxidiz3bie material such as platinum which molten 
glass wili read.ly wet vithotit forming metal oxides so that a 
good scaling bond may ire formed between the glass and the 
metal. This aflows the molten glass to flow readily to form a 
lens formula f nape. Minute lenses can be formed according to 
the techniqu'. cf the invention having a perfect lens formula. 
Thc tubing c » n be very small and, in fact, platinum tubing hav- 
ing one-eigJ.tit inch outside diameter down to one-sixteenth 
outside dia neter has been utilized to form sample cells ac- 
cording to ihe invention. 

Tee 'crises arc mounted in the walls of the sample tube by 
forming a ens-receivmg aperture of the desired diameier. U ti 
preferred 0 mechanically scribe the hole in the thin wall tub- 
irg so t'tai ms fa! protrudes both within and without the wall of 
the tubing. This forms an annular ring which serves as a lens 
barrel for loiding the glob and further prevents the molten 
glass fron creeping along the inner and outer walls of the tube 
once it has been applied to the aperture. The length of the Icrtf 
barrel also contributes to accurately and selectively determin- 
ing the focal length c f the lens. 

A portion of glass is melted and placed in the lens barrel 
which k held in a hoi iror.tal position. The glass wets the enure 
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inner surface of the lens barrel and a meniscus shape forms = 
below More accurate control of lens shape and focal length is 
achieved by weighing out the proper portion of glass to be 
used. The glass is allowed to slowly cool from the molten state 
while held in !his horizontal position. The surface tension pro- ; 
vided by the air to glass interface is believed to create a force 
which acts on a nr,onomo!ecular layer of the glass surface. This 
force determines the curvature of the lens surface and serves 
to maintain the shape of the lens while it cools to a nearly per- 
fect and smooth form. The actual shape may be caliu'an-d 
very accurately since the surface tension is constant over the 
entire area. 

In the meniscus lens of the invention, the focal length varies 
from the center to the edge to form a planar image The leas 
has a wide acceptable ang’e of over 130’ to 170° ar a wide 
aperture of /7 and below. It is extremely difficult to grind small 
lenses to the degree of lens quality achieved by this technique. 
The method of the invention is particularly effective in form- 
ing lenses in situ in apertures on curved surfaces such as cylin- 
drical tubing. 

In order to form a lens of the desired shape, it is necessary 
that the lens holder provides no wetlablesurfoce normal to the 
avis of ihe lens. Otherwise, the molten plass unCerthc impetus 
of surface tension wi*l creep sideways along the surface an in- 
determinable umounl and the final shape will vary ir- 
repn-ducibly. A lens barrel having a glass retaining sidewall 
only permits surface shaping at the air to glass interface. 
Anoiher.MjitaHe lens holder is a ring of wire having r.o ap- 
preciable lati ta! thickness. Thus, the molten glass mcl al inler- 
fat e will have r.o appreciable effect on the meniscus formed at 
thi glass to air interlace. 

Meniscus-shaped lenses can be formed in a w.re ring holder 
acco'dmg to the static method (focussed above The s'Kipe 
can also be controlled by dynamic roiling of the ring hotdci or 
sleeve during cooling of the molten glass. For example, the 
sleeve containing a portion of moTen glass may be placed in a 
horiioniui quaru tube winch is roi'ed during cooling Surface 
tension wall stilt dv .ermine the shape of the su.fnce exposed to 
air. flic lens dement shape can be varied from co n cave to 
convex depending on the volume of glass applied to the lens 
holder. It is not necessary tc. match ihc coefficient of expan- 
sion of the metal ring and the glass If the meta! breaks, i’. is 
simply peeled away and the lens can be mounted by mechani- 
cal means If the metal remains, it can be used to mount the 
lens to a support by soldering, brazing or other sui'obte naire- 
sion or attachment process. 

The lenses are of great value when used in systems requiring 
accurate imaging such as in direct view fluon nicti>. In many 
applications, hov ever, accurate imaging is not necessary, the 
prime requirement being efficient collection and tr msmsssion 
of light into and from the light absorbing ai.ci fluorescing 
materials. 

The lens may be formed from clear glass such as soda-lime 
glass or may include appropriate coloring materials for foima- 
tion of a combination lens-filter element As illustrated in FIG. 

1, clear glass has been used to form the lens and separate fiber 
elements are utilized. An input filter 22 is positioned Letvcvn 
the input lens 14 and a light input lamp 24 and an output filter 
26 is positioned between the output lens 20 and the photode- 
tector 23. A signal proportional to transmitted light detected 
by the photodeiCvtor is gener tied in the data collection circuit 
(not shown) and is recorded or displayed. 

The lens-forming technique of the invention permits the for- 
mation of colored lenses for built-in filter forms. The glnrs can 
he colored by mixing in appropriate coloring materials or 
desired transmission characteristics can be achieved by mixing 
colored filter glass such as Coming filter-grade glasses into the 
melt. Two or more lens segments of different color may be 
utilized to form a composite lens for the filter segment can be 
fused directly to the forss and outside wall of the samptc cell. 

Referring now to FIG. 2. a. modified form of the sample 
holder is shown in which an input filler 20 has been atta.-hed 
to the inpci lens and to ihc wall of Ihc metal tube end tin mit- 


- put filter 32 las been attached to the output lens and the ad- 
jacent area of the metal tube .12. As shown in this embodi- 
ment, the filler 32 is substantially elongated in order to pro- 
vide light-piping effects. The sample holder assembly as shown 
can be inserted into the remote and inaccessible areas. 

For example, a sample hoiuer with attached input and out- 
put light pipes can be inserted into the body at the location of 
the suspected site of trauma. Lignt is piped into the body fluid 
tc be monitored and the output light piped out of the body to 
the detector. In instrument dcsigi , more flexibility in place- 
ment of components is permissible. The lamp can be remote 
from the sample holder and thereby avoid the heating effect 
on the sample. This eliminates the necessity to cool the sample 
j orto lemperature-cahbraie the data: 

A composite lens-filter element is illustrated in FIG. 3. In 
this embodiment, a cylindrical filter clement 40 such as one 
composed of ultraviolet transmitting glass is interposed 
between the lens element 42 mounted within tire wall of the 
-,q tubing and a further lens element 44 mounted at the other end 
of this cylinder <0. These elements can be joined by optical 
cement. However, it is preferred to fuse them together sir.ee a 
glass-to-glass fused bond-is more slabie in the environment! 
encountered *n outer space and those encountered on other 
25 'planetary bodies. On the output side of this sample I .older, the 
lens element 43 mounted in the wall of the tubing is formed 
from e'ear glass The filter cylinder 45 is composed of an ul- 
traviolet absorbing-visible light transmitting glass while the 
lens element 47 mounted on top of the filter cylinder 45 is a 
30 combination Sens and culolTfiitcr formed from yellow glass. 

In the quantitative or qualitative detcimmatfon of multiple 
components in a single fluid separate excitation wavelengths 
and separate output wavelengths may be required. Tor exam- 
ple, m the determination of creatine in urine from the absorp- 
35 non bard of crealinir.e picratc, a characteristic absorption 
band of about 4§0p is to be monitored by colorimetry. In the 
Ruor.niit.-ic deler.nir.a'ion of ctucium in urine, excitation 
radirtion at about -I50ju results in fluorescent emission at 
about 52C/.1 j luor.ir.eiric transmission measurements can be 
m«.de straight through. However, fluorimctric output can also 
be measured at other angles to the incident light and in the 
normal position more stray light car. be eliminated. This per- 
mit' simultaneous or alternate measurements to be made with 
, the opfmeinc device of the invention. 

Refer-iiig now to FIG. 4, a crr.Sa section of a simple tube 
holder 5 I for simultaneous creatine and calcium untie analysis 
is shown. The sample holder 50 comprises a tube 52 including 
three apertures The first aperture includes a light gathering 
^ irput lens element 54 An incandescent lignt source means 56 
is mounted i-> front of she input lens 54. In hue with this in- 
cident radiation is a second aperture housing colorimetric out- 
put lens 53 for receiving Ihc characteristic creatinine picratc 
radiation output. A third aperture provided norma! to the in- 
5 <; cident light receives iens element 60 for detecting the calcium 
fluo.imetric i adiahon output. 

Referring now to FIG 5, the sample holder 51, the filters, 
light source and phoiode'.ector calls, are adjustably positioned 
in the desired relation within a housing 60. The housing 60 is 
50 preferably formed in two parts which can be disengtped for in- 
terchanging vise various elements Each section 62 of the hous- 
ing iso* general rec’ar.guiar shape and includes a flist cylindri- 
cal recess 63 tor receiving a lamp 6 1 The base end of 'he lamp 
64 is covered with a sleeve 65 of? heat resistant plastic such as 
65 Micaria to form a close fit with the recess, but permit axial- 
sliding focusing of the bulb. The diameter of the recess. is 
selected to receive an input filler element 66 which may be 
fused directly to the sample holder 51. 

The inside terminus of the recess 63 is intersected with a 
70 pcrpendiccl .r channel 68 for receiving the sample holder 51 
and inlet rind outlet tubing 69. A further channel, not shown, 
is provided m the other section of the housing 60 normal to 
the sample holder 51 for receiving a fluorimetnc filter 72 and 
phclodetecior cell 74 The ceil 74 is also surrounded with 
75 Micsrto to foi n a close fit with the channel. 
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A third channel SO is provided in tha housing in line with 
channel 63 and this channel SO receives the colorimetric out- 
put filter SS and photodeteclorcell 90. 

To perform analyses with the optimetric instrument of FIG. 

5, the appropriate filters are placed in the input and output 5 
channels and the sections of the housing arc assembled around 
a sample holder with the lens apertures in the con eel orient?-- 
tion The bulb and the ceils 3re focused and the inlet and out- 
let tubing are attached to apump ard a waste receptacle (not 
shown). The instrument can be opciatcd in a single beam 
mode whereby a standard solution is first passed through the 
sample holder and the data collection and analysis system 
calibrated and set to a reference level. A metered sample of 
urine and reagent is then pumped through the sample holder 
to displace the standard wlut.cn and optical measurements 
ran be made simultaneously or alternatively to determine the 
quantity of creatine, and calcium in the urine sumr.le The in- 
struments of FIGS. 4 and 5 nay also be utilized to simultane- 
ously obtain both colorimetric and fluorimetric output frem a 20 
fingle substance This is pract’-cal in roost cases since the same 
input wavelength is absorbed for colorimetry and excites the 
substance to emu a fluorescent output. 

A dnjble-beam mode of utilizing the sample holder oi the 
invention is illustrated in The block diagram cf FIG. 6. Tl'e 25 
sample lest ceil 92 contains the materials to be analyzed while 
il e reference ce'i 5*4 contains Standard solutions cf the desired 
component Narrow band source filters So establish a particu- 
lar spectral output from the light source 93 into the sample 
celt 92 and reference cell 94 In-line output filters 101 further 30 
nmrow the colorimetric output before collection on the 
photodetector cells 106 Normal node fluonmclric output fil- 
ters 103 perform the same function. 

The photodetectors 106 such as cadmium sulfide ^ 
phototubes act to convert the emitted and received light into 
electrical signals which are transmitted from the sample and 
reference photocells respccurely tc a comparator 110 
wherein the difference in intensity is measured to give a ducCt 
indication of the quantity of the substance contained in the 40 
sample fluid being analvted. 

A furtbtr optimetric system for multipie optimetric deter- 
minations is illustrated in FIGS 7 and S in this device al- 
ternate dctenriinatior.3 can be run by positioning a detector 
from a position in line to the incident radiation lo a position 45 
normal thereto A housing 220 receives a sample cell 202 hav- 
ing at least three apertures. The first aperture channel in- 
cludes a light source 204 and source filter 206. The second 
and third channels include ourput filters 203 and 710 respec- 
tively. sc* 

The housing is mounted on a stationary base 232 which has 
an outer bearing spoored perinster 214 A rotstablc platform 
216 surrounds fire per-meter. A photodvtectoi ceil 213 is 
mounted on this platform for selective positioning in front of 
the two output channels Since the filters are - n place, the 
desired output ;s being provided and all is required is the 
selective positioning cf the photocell in line with the output 
channel being monitored. 

The same versatility is provided by mounting a detector on ^ 
the stationary .‘lousing ami selectively positioning a 1 'ght 
source from a position in line with, an incident light aperture 
channel containing a first selected band-pass filter to a posi- 
tion in line with an aperture channel normal to the first in- 
cident light channel or to some other positioned aperture The 55 
second channel contains a selected band-pass niter to pass 
radiation .characteristically absorbed by a second component 
of the sample. Other variations arc possible. In anotha ar- 
rangement, the housing contains the sample holder and two 
sets of straight- through light channels, each with selected nar- 70 
row band-pass input and output filters A light source and an 
' in-line photodetector ceil are mounted far relative movement 
with respect to the housing. The light source and photocell are 
selectively positioned in line with the first channel and a read- 
ing obtained and then moved to the second charms!. 75 
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The optimetric system of the invention can be fabricated 
very simply into a compact, effective and reliab'e device for 
the measurement of transmission and/or absorption of par- 
ticular wavelength light and/or 'the fluorescent output 
wavelength of optically excited species. The system of the in- 
vetfion will find application in the medical, pharmaceutical, 
paint and industrial chemical fields and in general laboratory 
and school use. The system is particularly applicable to 
microanaly.-cs and especially for micro-opt cal measurements 
in lunar, planetary and space studies of biological, soil or at- 
mosphere samples. 

It is apparent that only preferred embodiments of the inven- 
tion have been disclosed and that numerous modification*, 
substitutions and alterations are permissible without departing 
from the scope of the invention as defined in the following 
claims. 

1 claim: 

1. In a satr.pic cell for receiving material for optimetric anal- 
yse, the 'mprovement comprising: 

a hollow tube comprised of a substantially opaque wall and 
formed of a nonoxidieable metal readily wetuble by mol- 
ten glass, said wall defining at least a first aperture 
therein; 

a cylindrical lens barrel integral with said wall, consisting of 
api-ture forming -wail material supported within said 
aperture and extending beyond opposite surfaces of said 
wail; and 

a mcniscus-shapcd. wide-angle glass lens forming a direct 
glass-to- metal seal with the walls cf said lens barrel. 

2. A sample cell according to clahu 1 wherein said -wall 
defines a second aperture ahgned with said first aperture, and 
? third aperture normal tncretc. 

3. A sample cell according to claim 1 in which the glass 
fanning p- ;J i. ;ns j* se : cc’,ive!y colored for pasting a narrow 
band-pass of radiation. 

4. A sample cell according to claim 1 including a narrow 
baiid-pass filter end rne-ns attaching win filter to srid icr.s. 

5. A sample cel! according to claim l including a light pipe 
and means attaching said light pipe to sain lens. 

6. A method of forming an op’irr.ctnc fluid sample holder 
comprising the steps of. 

formins at leas', one aperture in the wall of a metal tube 
formed of a notioxid.zable metrd readily wettablc by mol- 
ten glass; 

melting a portion o f optical glass; 

placing the molten glass in the aperture; 

holding the lube horizontal to form a meniscus-shaped lens 
within the aperture; and 

coding the glass to form a metal-to-gbss seal with the wall 
of the tube. 

7. A method according to claim t> >n which a cylindrical lens 
holder comprising a sleeve cf metal formed of an integral ; or- 
ticn of the metal of the wa 1 ! of the tube is disposed in said 
aperture and receives su'd lens 

8 A method according '.o claim 7 in which the lens holder is 
dynamically rolled during cooling of the molten glass. 

9. In an.cpUn.-elric sample receiving unit for receiving a 
material to be optimiit.-icaliy quantitatively anal) red compris- 
ing an opaque container having a light input aperture and a 
light output aperture ir. the walls thereof, means for radiating 
characteristic, narrow-band excitation radiation to said input 
r.psrture including a lamp and a narrow band pass input ab- 
sorption filter; and means for detecting characteristic radia- 
tion from said output aperture including a narrow-band pass, 
output absorption filter and a photodetector cell; the improve- 
ment comprising: 

housing means defining an axial recess for receiving said 
container, a first, radial recess in communication with 
said fight input aperture for receiving said lamp and input 
filter; and a second, radial recess in communication with 
said light output aperture for receiving said photodetec-- 
tor cell and output filter; and 
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band means surrounding a. portion of said lamp and said' 
photodetector celt for providing a sliding, adjustable fit of 
said lamp and said cell with the inside surface of said 
second and third recesses. 

70. In an optimetnc system for combined colorimetric end 5 
fiuori metric, quantitative analysis including a contairer for 
receiving a material for analysis including at least three radia- 
tion transparent apertures in the walls of said container with 
first and second of said apertures in alignment and the third 
aperture being normal thereto; means for radiating a selected 10 
band-pass of excitation radiation which is selectively and 
characteristically absorbed by said material, first detection 
means for detecting a selected band-pass at longer wavelength 
than said e-citation radiation of fluorescent emission radiation 
from said material; and second detection means for detect, ng 15 
a selected band-pass of the excitation radiation absorbed by 
said material; the improvement comprising: 
housing means for mounting said container, 
routable support means surrounding said housing means 
supporting at least one of said means for radiating, and 20 
detection means; and 

means for selectively rotating said support for selectively 
positioning said means for radiating and said detection 
means in alternate positions with respect lo said nperiures 
whereby the means ft,' detecting as'd said firA detection 25 
means arc in communication through said first and 
second apertures dur.ng colorimetric analysis and said 
means for radiating and second detection means are in 
communication through said first and tiliro apertures dur- 
ing fiuorimelric analysis 30 

11. An opt, metric system according to claim 10 in which 
said housing means me! ides a first recess for receiving said 
means fer :adiat ; ng in communication w.ih said first aperture; 
a second recess in communication with said second aperture 
for receiving smd first filter, a third iccess t.i communication 35 
with said third aperture for receiving raid second filter and 


said detection means includes a single photodetector cell 
moun’ed on said rotatable support for selective positioning in 
communication with each of said second and third apertures. 

12. In an analytical system for producing colorimetric and 
fiuorimelric photoelectric outputs characteristic of particular 
constituents in a fluid to be analyzed, said system including a 
sample container, excitation radiation means and photoelec- 
tric detection means, the improvement comprising: 
a sample container for receiving said fluid defining a plurali- 
ty of apertures transparent to characteristic input and 
output radiation, said apertures including.an input aper- 
ture, a first output aperture ip line therewith and a second 
output aperture normal thereto; 
excitation means for radiating a selected band-pass of cr- 
citation radiation to said input aperture which is selec- 
tively and characteristically absoibed by a component of 
the fluid simple; 

first colon metric photoelectric means includ.ng a first nar- 
row band-pass filter receiving the radiation output from 
said first output aperture fer determining the quantitative 
colorimetric absorption of said excitation radiation by 
said component; and 

second fluorimetne photoelectric nr .ms including a second 
narrow band-pass filter at a longer wavelength then said 
excitation radiation for detecting flic chaiacterislic 
fluorescent emission of a component of said sample. 

73. A system according to claim 12 in which light-gathering 
lenses are mounted and sealed in at least one of said apertures 
14. A system according to claim 13 in which at le„st one of 
satd lenses is colored for passing a selected band- pass i-f radia- 
tion. 

75. A system accord)'^ to claim 72 it. which, said 
fluorescent emission is in the ultraviolet range and said second 
narrow band-pass filter docs not pass said excitation radiation. 
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